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(54) POLYMER ELECTROLYTE AND SECONDARY BATTERY USING THE ELECTROLYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolyte in a solid state which superior in electrolyte holding property at a high 
temperature, in which a high ion conductivity and a superior dynamic strength are well-balanced by using a polyvinylidene 
fluoride compound, having a side chain introduced thereto by electron beam emission for the matrix polymer of a gel polymer 
electrolyte. 

SOLUTION: Polyvinylidene fluoride powder is made coexistent with an acrylate compound, and a side chain is introduced 
thereto by irrading with electron beam. The thus-introduced side chain of the polyvinylidene fluoride compound is introduced in 
a ratio of 3-40% to the repeating unit of vinylidene fluoride, and an electrolyte consisting of an ionic compound dissolved in a 
nonaqueous organic solvent is preferably controlled within a range of 30-85 wt.%. Thus, dynamic strength and electrolyte 
holding property up to a high temperature of about 100°C can be ensured, while enabling keeping high ion conductivity, 
eliminating the concern of fare of leakage from with the use of the electrolyte in a solid state, and a secondary battery can be 
made extremely small in thickness. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Ion conductivity of this invention is high, and it is related with the 
polyelectrolyte of the solid state which is excellent in dynamic intensity. Furthermore, about the high solid-state rechargeable 
battery of power density, it is especially small large capacity, and is related with the high lithium or lithium ion solid-state 
rechargeable battery of safety. 
[0002] 

[Description of the Prior Art] Corresponding to the information age, multimedia technology progresses quickly, and 
highly-efficient-izing of an electronics product and portable-ization are called for strongly. The research and development of a 
new rechargeable battery which aim at a miniaturization, and large capacity and the formation of high-energy density were 
briskly done also about the rechargeable battery as the energy source, and the so-called rechargeable lithium-ion battery was 
commercialized early in the 1990s. A rechargeable lithium-ion battery uses for a negative electrode a carbon material with the 
property which carries out occlusion of a positive electrode and the lithium ion for a metallic oxide, has the structure where a 
negative electrode and a positive electrode are arranged on both sides of separator and the electrolytic solution, and is a 
rechargeable battery of high-energy density. 

[0003] However, since the rechargeable lithium-ion battery is using the electrolytic solution, there is concern of a liquid spill and 
the technical problem is left behind to safety. Moreover, in order to prevent a liquid spill, the metal can had to be used for 
sheathing, and a miniaturization and thin-shape-izing were difficult. 

[0004] Armand and others (USP 4,303,748; 1981) had proposed early application of the solid electrolyte which dissolved alkali 
metal or alkaline earth metal to polyalkylene oxide instead of the electrolytic solution. However, the solid electrolyte which 
consists of a polyethylene oxide which is usual polyalkylene oxide, or polypropylene oxide not only does not have enough ion 
conductivity, but contact resistance with a positive electrode and a negative electrode is very high, and it is not yet adopted (2184 
40 K Murata, Electrochimica Acta., Vol. No. 13 -14, pp2177- 1995). 

[0005] In order to solve these problems, various efforts were made until now. Mizokuchi and others has proposed the ion 
conductivity solid object constituent (JP,61-23945,B and 61-23947 each official report) which consists of an organic solvent 
which has the solubility which was excellent to a with a specific inductive capacity of four or more organic high molecular 
compound and its organic compound. This kind of ionic conductor is called gel electrolyte, and since it is a solid state, it may be 
mixed up by the conventional solid electrolyte and it may only be called solid electrolyte. 

[0006] In a gel electrolyte, the outstanding dynamic intensity is maintained with the high molecular compound used as a matrix, 
and high ion conductivity is considered to be attained by the solution portion included by the high molecular compound on 
molecule level. In this case, the materials design of the high molecular compound used as a matrix is important. 
[0007] The proposal of Mizokuchi and others is accepted widely now, and improves variously. The macromolecule gel 
electrolyte (USP 5,296,318; 1995) into which the non-drainage system electrolytic solution which dissolved lithium salt in the 
copolymer of a fluoride vinylidene and 8 - 25% of the weight of hexafluoropropylene was infiltrated by Gozdz and others is 
proposed. By controlling the content of the hexafluoropropylene in a copolymer, it is said that reservation of high ion 
conductivity and dynamic intensity is attained with sufficient balance. 

[0008] Moreover, in order to secure both [ outstanding ] high conductivity and dynamic intensity, the macromolecule gel 
electrolyte (USP 4,830,939; 1989) which distributed the solution of a polar high organic solvent and an alkali-metal salt at the 
high-boiling point by Lee and others on the bridge formation object of the alkylene oxide of the low molecular weight which has 
an acrylate end group or an acrylate side chain is proposed. 
[0009] 

[Problem(s) to be Solved by the Invention] Electrolytic ion conductivity not only improves by leaps and bounds, but by use of a 
macromolecule gel electrolyte, an electrolyte and inter-electrode contact resistance are also reduced greatly, and the near thing 
put in practical use completely in the future is expected. However, some big technical problems are still left behind. Although ion 
conductivity high about 1 figure is realized compared with the ion conductivity solid object constituent of Mizokuchi and others 
and the macromolecule gel electrolyte (USP 5,296,3 1 8; 1995) which consists of a copolymer of the fluoride vinylidene and 
hexafluoropropylene which Gozdz and others proposed, and a non-drainage system electrolytic solution which dissolved lithium 
salt is excellent also in processability and dynamic intensity, its electrolytic-solution retentivity in an elevated temperature is not 
necessarily enough. 
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[0010] Although it is necessary to infiltrate a lot of possible electrolytic solutions into a macromolecule gel electrolyte in order to 
secure high ion conductivity, there is a possibihty that the liquid spill in an elevated temperature may occur in this case, and the 
merit which uses a macromolecule gel electrolyte will fade. On the other hand, the bridge formation object of alkylene oxide 
cannot dynamic necessarily be said to be enough, and is faced performing crosslinking reaction, since electron beam irradiation 
and UV irradiation are performed to the macromolecule precursor used as the matrix containing an electrolytic solution, side 
reaction occurs, and various troubles are practical still left behind. 

[001 1] The place which this invention is made in order to cancel many above-mentioned troubles, and is made into the purpose 
is to offer the outstanding rechargeable battery which uses this electrolyte for the polyelectrolyte row which can obtain the 
electrolyte of the solid state which reservation of the balance of both high ion conductivity and the outstanding dynamic intensity 
is well attained appropriately, and is excellent in the electrolytic-solution retentivity in an elevated temperature by the simple 
method. 
[0012] 

[Means for Solving the Problem] It succeeded in obtaining the gel polyelectrolyte of the solid state which reservation of both 
dynamic intensity which was excellent with high ion conductivity with electron beam irradiation by using the 
polyvinylidene-fluoride compound which introduced the suitable side chain for the matrix macromolecule of a gel 
polyelectrolyte as a result of repeating examination wholeheartedly is not only attained with sufficient balance, but is excellent m 
the electrolytic-solution retentivity in an elevated temperature that this invention persons should solve the above-mentioned 
technical problem. By applying this technology, the fact which can solve the above-mentioned technical problem effectively is 
found out, and it came to complete this invention. 

[0013] this invention is the polyelectrolyte of the solid state characterized by the bird clapper from the electrolytic solution which 
dissolved the polyvinylidene-fluoride compound with which the side chain was introduced by electron beam irradiation, and the 
ionicity compound included by it in the non-drainage system organic solvent. 

[0014] Although especially the compound used as the side chain introduced by the electron beam irradiation of this invention is 
not limited, a compound including an ethylene nature unsaturated bond can be used for it. Among those, use of aliphatic acrylate, 
especially a fluorine system aliphatic acrylate compound is desirable. Fluorine system aliphatic acrylate is considered that 
compatibility with a polyvinylidene-fluoride compound is good, therefore graft-ization by electron beam irradiation progresses 
uniformly. 

[0015] As an example of an aliphatic acrylate compound, alicyclic acrylate compounds, such as alkylene oxide acrylate 
compounds, such as alkylene acrylate compounds, such as isoamyl acrylate, laurylacrylate, and stearylacrylate, ethoxy 
diethylene-glycol acrylate, methoxy triethylene-glycol acrylate, and methoxy dipropylene-glycol acrylate, or cyclohexyl acrylate, 
isobomyl acrylate, and tricyclo {5.2.1.02.6} deca nil acrylate, are mentioned. 

[0016] As an example of a fluorine system aliphatic acrylate compound, truffe RUORO ethyl acrylate, tetrafluoropropylacrylate, 
octafluoropentyl acrylate, etc. are mentioned. These compounds can also be introduced not only as one kind but as a two or niore 
kind side chain. 

[0017] The polyelectrolyte of this invention is a polyelectrolyte of the solid state into which the side chain of a 
polyvinylidene-fluoride compound is introduced 3 to 40% to a fluoride vinylidene repeat unit, although based also on the kind of 
side chain to introduce - bulk, such as tricyclo {5.2.1.02.6} deca nil acrylate, - in the case of a high compound, the rate of 
introduction of a side chain is good before and behind 5 - 10%, and, in the case of comparatively small compounds, such as 
truffe RUORO ethyl acrylate, the rate of introduction of a side chain has desirable 8 - 20% order Generally, by 3 - 40% of within 
the limits, it excels in membrane formation processability, and the polyelectrolyte of high conductivity is obtained. 
[0018] this invention is the polyelectrolyte of the solid state whose electrolytic solution which dissolved the ionicity compound 
in the non-drainage system organic solvent is 30 - 85 % of the weight in the polyelectrolyte of the aforementioned solid state. At 
30 or less % of the weight, ion conductivity of the electrolytic solution falls to 10 to 5 or less S/cm quickly and is not practical. 
Moreover, although ion conductivity has the electrolytic solution as high as 10-3 - 10-2 S/cm in 85 % of the weight or more, 
since there is a possibility not only dynamic intensity falls, but that the electrolytic solution may ooze in an elevated temperature, 
it is not practical too. 

[0019] Although especially the ionicity compound used for this invention is not limited, it is expressed with general formula 
M+X- and M+ on the thing and twist concrete target which are chosen from Li+, Na+, or K+ It is chosen out of LiC104, LiBF4, 
LiPF6, LiCF3S03, Li(CF3S02) 2N, Li(C2F5S02) 2N, Li(CF3S02) 3C, or Li(C2F5S02) 3C. 

[0020] Although especially the non-drainage system compound used for this invention is not limited, a carbonate solvent, an 
amides (propylene carbonate, ethylene carbonate, butylene carbonate, etc.) solvent, lactone (N-methyl formamide, N-ethyl 
formamide, N.N-dimethyl formamide, N-methyl acetamide, N-ethyl acetamide, N-methyl pyrrolidone, etc.) solvents 
(gamma-butyrolactone, gamma-valerolactone, delta-valerolactone, etc.), an ether solvent, a nitril solvent, etc. are usually used. 
[0021] Among those, it is desirable that they are especially ethylene carbonate, propylene carbonate, dimethyl carbonate, diethyl 
carbonate, methylethyl carbonate, and gamma-butyrolactone. In order to use these solvents effectively, a mixed solvent with 
other hypoviscosity solvents is also often used. 

[0022] The polyvinylidene-fluoride compound with which a side chain is introduced by the electron beam irradiation of this 
invention can be obtained by the method learned conventionally (electron ray processing for Yoshinori Sakamoto and business, 
the new macromolecule library 27, Macromolecule Publication Meeting, p98-101). The powder of a polyvinylidene-fluoride 
compound and the acrylate compound can be made to be able to live together, and a side chain can be introduced by carrying out 
electron beam irradiation. Moreover, after carrying out electron beam irradiation to polyvinylidene-fluoride compound powder, a 
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side chain can also be introduced by making an acrylate compound contact. It is desirable to perform irradiation of an electron 
ray in a vacuum or inert gas as much as possible, in order to prevent side reaction. Moreover, although especially the irradiation 
intensity of an electron ray is not limited but introduction of a side chain should just progress smoothly, since disassembly of a 
polyvinylidene-fluoride compound is suppressed as much as possible by minimum, it is desirable that electron-beam-irradiation 
dosage is 5 - 15Mrad. 

[0023] The polyelectrolyte of the solid state of this invention can be formed by various methods. Although the 
polyvinylidene-fluoride compound is refractory in ordinary temperature to the usual low-boiling point organic solvent, since the 
side chain is introduced, the polyvinylidene-fluoride compound of this invention dissolves in various low-boiling point organic 
solvents. Therefore, in 5-30 degrees C near a room temperature, it becomes possible to prepare a uniform solution from the 
electrolytic solution which dissolved the polyvinylidene-fluoride compound of this invention used as a matrix, and the ionicity 
compound, and the low-boiling point organic solvent which dissolves the aforementioned polyvinylidene-fluoride compound. 
Thus, the polyelectrolyte thin film of a uniform and tough soHd state can be obtained by casting from the prepared solution and 
removing a low-boiling point solvent. 

[0024] Moreover, after heating the mixture which consists of the electrolytic solution which dissolved the 
polyvinylidene-fluoride compound and ionicity compound of this invention until it becomes a uniform solution, the thin film of a 
polyelectrolyte can also be formed by the method of a hotpress. Furthermore, the thin film of the polyvinylidene-fluoride 
compound of this invention is beforehand made into a thin film by the method usually learned, and since the electrolytic solution 
which dissolved the ionicity compound is infiltrated after that, the thin film of a polyelectrolyte can also be formed, 
[0025] this invention is a rechargeable battery with which an electrolyte is characterized by being the polyelectrolyte of the solid 
state of the aforementioned this invention in a positive electrode, an electrolyte, and the rechargeable battery that consists of 
negative electrodes. Furthermore, this invention consists of LiMn 204 whose positive active material is a metallic oxide, and 
LiCo02 or LiNi02, and a negative-electrode active material is a lithium metal, the lithium which consists of material to which 
the occlusion of the lithium ion can be carried out, or a rechargeable lithium-ion battery. 

[0026] The lithium of such this invention of composition or a rechargeable lithium-ion battery is a solid state, and since the ion 
conductive polymer of high conductivity is used for an electrolyte, they is small and large capacity, and it can offer the energy 
source of high safety. 

[0027] Especially the positive active material of this invention is not limited, besides the above-mentioned metallic oxide A 
polypyrrole derivative. Conductive polymers, such as the poly aniline derivative, the poly thiophene derivative, and a poly 
para-phenylene derivative, or the disulfide compound (R - an aliphatic machine --) expressed with a general formula (R (S) m) n 
An aromatic machine and S are [ one or more positive numbers and n of sulfur and m ] two or more positive numbers. For 
example, a dithio glycol, 2, 5-dimercapto -1,3, 4-thiadiazole, S-triazine-2,4,6-trithiol, 7-methyl - 2, 6, and 8-trimercapto 
pudding etc. can be used. 

[0028] Moreover, what especially the negative-electrode active material of this invention is not limited, either, but is known 
conventionally can be used. For example, the amorphous carbon which heat-treats crystalline-substance carbon like the 
graphitized carbon which heat-treats a natural graphite, and coal and a petroleum pitch at an elevated temperature, and is 
obtained as a material which can carry out occlusion of the lithium ion or a petroleum pitch coke, coal pitch coke, and 
acenaphthylene pitch coke, and is obtained can be illustrated. 

[0029] The positive-electrode layer of this invention can be mixed with a suitable binder, and can form a positive active material. 
In order to secure the electronic-conducdon nature of a positive-active-material layer, you may add an electric conduction 
adjuvant like suitable nature particles of carbon, such as acetylene black. Moreover, you may add conductive polymer, such as 
the poly aniline derivative, a polypyrrole derivative, and the poly thiophene derivative. 

[0030] furthermore, the conventional ion conductive polymer electrolyte in order to secure the ion conductivity of a 
positive-active-material layer — you may compound the ion conductive polymer electrolyte of the solid state of the 
aforementioned this invention preferably 

[003 1 ] After fully distributing the electrolytic solution which dissolved the positive active material, the polyvinylidene-fluoride 
compound of this invention, and the ionicity compound, and an electric conduction adjuvant to a suitable solvent and coating on 
a positive-electrode charge collector, the positive electrode in this invention evaporates a solvent, and can be formed. Thin films, 
such as stainless steel known conventionally, copper, nickel, and aluminum, a cancellous object, or the sheet of other 
configurations can be used for a positive-electrode charge collector. 

[0032] The negative-electrode acfive material layer of this invention and a negative electrode can be formed by the 
aforemenfioned positive-active-material layer and the same method as a positive electrode. 

[0033] The rechargeable battery of this invention consists of usual methods. After forming the electrolyte thin film of a solid 
state beforehand, things can perform arranging between positive/negative poles and constituting a rechargeable battery. 
Moreover, after coating on a positive-active-material layer or a negative-electrode active material layer with the solid electrolyte 
of this invention of predetermined thickness for convenience' sake, a positive/negative pole can also be arranged and constituted 
so that this may be inserted. 

[0034] It is not limited especially as a gestalt of the lithium secondary battery of this invention, and mounting to cylindrical, a 

coin type, a gum type, and a flat type rechargeable battery is possible. 

[0035] 

[Function] this invention is a polyelectrolyte characterized by the bird clapper from the electrolytic solution which dissolved the 
polyvinylidene-fluoride compound with which the side chain was introduced by electron beam irradiation, and the ionicity 
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compound included by it in the non-drainage system organic solvent. 

[0036] It is the most important feature of this invention that introduction of various side chains which carried out the molecular 
design to the polyvinyl idene-fluoride compound by electron beam irradiation can be performed easily. Thus, in addition to the 
dynamic intensity which was excellent in practical use level, and the high ion conductivity of 1.0 or more mS/cm of practical use 
level being realized, the electrolyte of a solid state using the polyvinylidene-fluoride compound obtained can be dealt with by the 
low-boiling point organic solvent, and is excellent also in processability, and the flill-scale application as an electrolyte of a 
rechargeable battery can expect it very much from now on. 

[0037] Moreover, it became possible to also secure the dynamic intensity and electrolytic-solution retentivity to the elevated 
temperature near 100 degree C, maintaining high ion conductivity, when the electrolytic solution by which the ionicity 
compound was dissolved in the non-drainage system organic solvent is controlled by 30 - 85% of the weight of the range, that 
the side chain of a polyvinylidene-fluoride compound is introduced 3 to 40% to the repeat unit of a fluoride vinylidene, and. 
[0038] Since the rechargeable battery using the electrolyte of the solid state of this invention has electrolytic high ion 
conductivity, the rechargeable battery of the high power of the almost same level as the rechargeable battery using the 
conventional electrolytic solution is realizable. Moreover, since there are no worries about a liquid spill, safety is high and 
possible also for thin-shape[ super-]-izing. 

[0039] As mentioned above, the polyelectrolyte of the solid state of this invention has high ion conductivity, and it excels in 
dynamic intensity, and handling is easy, and since it excels also in processability, it is small and large capacity, and high power, 
and contributes to realization of a solid-state type rechargeable battery [ of high safety ] especially lithium, or lithium ion 
solid-state type rechargeable battery greatly. 
[0040] 

[Embodiments of the Invention] Hereafter, this invention is explained concretely. The examples 1-3 of this invention show the 
polyvinylidene-fluoride compound with which a side chain is introduced by electron beam irradiation, and the method by which 
a side chain is introduced. Moreover, examples 4-8 and the examples 1-4 of comparison illustrate the electrolyte which does not 
suit the electrolyte and this invention of a solid state of this invention, and examples 9-1 1 and the example 5 of comparison 
illustrate the rechargeable battery which used the rechargeable battery and the conventional solution of this invention. 
[0041] Iwasaki Electric TYPE:CB250/15 / 180LEB equipment was used for the electron beam irradiation for introducing the 
side chain of a polyvinylidene-fluoride compound. Acceleration voltage was 160keV(s). Electron beam irradiation was 
performed into a room temperature and nitrogen-gas-atmosphere mind. 

[0042] Each of manufacture of the thin film of a solid-state electrolyte and measurement of the ion conductivity was performed 
in the glove box of argon gas atmosphere. Measurement of ion conductivity was performed as follows. 

[0043] First, after forming the electrolyte thin film of the solid state of predetermined thickness, it started in the predetermined 
size. This electrolyte thin film was inserted by the platinum blocking electrode of two sheets which made the front face pure 
beforehand, and it pulled out from the platinum electrode, the lead was connected to the electrochemical workstation (CH 
Instruments, Model- 1604), and it measured in the room temperature. The test- frequency range was 0.1 Hz - lOOkHz, and applied 
voltage was O.IV, 

[0044] It was current of 0.2C from charge first, it charged until the cell voltage was set to 4.5 V, and the charge and discharge test 
discharged after 30min quiescent time until the cell voltage was set to 2.0V with this current density. Hereafter, the repeat of 
charge and discharge was performed and the cell property was evaluated, repeat charge-and-discharge property measurement of 
a cell — the Hokuto Denko Corp. make — HJ-201 were used 
[0045] 

[Example] Hereafter, although an example explains the detail of this invention, this invention is not limited to these examples. 
[0046] After [example 1] average molecular weight carried out 24hrs extraction of the polyvinylidene-fluoride compound of 
about 35x103 in ethanol, it dried under reduced pressure. Thus, after carrying out electron ray 5Mrad irradiation of the 10. Og of 
the refined polyvinylidene-fluoride compounds at a room temperature and forming the active spot, 15, 30, 50, or the 20g 
tetrahydrofurfliryl acrylate currently held at 70 degrees C was made to contact. 

[0047] Thus, after carrying out predetermined-time neglect of the obtained polyvinylidene-fluoride compound and the mixture of 
tetrahydrofurfliryl acrylate and carrying out 24hrs extraction by the mixed solution of water and ethanol (a volume ratio is 1: 1), it 
dried under reduced pressure. The rate of introduction of a side chain was computed from the weight rado of a 
polyvinylidene-fluoride compound before and after introducing a side chain. 

[0048] In 1 5 degrees C, the relation between the rate of introduction of a side chain and polymerization time is shown in drawing 
J_ . At 15 degrees C, it tums out after about 60 min(s) that the polymerization is completed mostly. The relation between the rate 
of side-chain introduction after 60niin polymerization and polymerization temperature is shown in drawing; 2 . From drawing 1 
and drawint; 2 , by controlling polymerization time and polymerization temperature shows that control of the rate of introducfion 
of the side chain to a polyvinylidene-fluoride compound is possible. 

[0049] In the [example 2] example 1, hexafluoro propyl methacrylate was used instead of tetrahydroflirfuryl acrylate. The 
exposure of an electron ray was set to 5, 7, and lOMrad(s). Polymerization temperature set 30 degrees C and polymerization time 
to 60min(s). Others were performed by the same method as an example 1. Change of the rate of introduction of a side chain is 
shown in drawing 3 to various electron-beam-irradiation dosage. In view of drawing 3 , by controlling electron-beam-irradiation 
dosage shows that it is possible to control easily the rate of introduction of the side chain to a polyvinylidene fluoride. 
[0050] In the [example 3] example 1, tetrahydroflirfuryl acrylate was mixed with the polyvinylidene-fluoride compound so that 
the repeat unit of a polyvinylidene-fluoride compound and the ratio of tetrahydrofurfuryl acrylate might be set to about 10: 1. It 
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considered as the uniform solution, having prepared 13.7% of the weight of the solution of the dimethylformamide of the 
aforementioned mixture, and carrying out 24hrs churning in a room temperature, in order to make it mixture become uniform. 
Then, it dried enough under reduced pressure and a polyvinylidene-fluoride compound and the uniform mixture of 
tetrahydrofurfuryl acrylate were obtained. After irradiating the electron ray of 5Mrad(s), as for 30 degrees C and polymerization 
time, polymerization temperature set this mixture to 60min(s). Others were performed by the same method as an example 1. The 
rate of introduction of a side chain was 6.7%. 

[0051] In the [example 4] example 1, polymerization temperature used the polyvinylidene-fluoride compound with which 15 
degrees C and polymerization time were obtained on the polymerization conditions of 60min(s) and whose rate of side-chain 
introduction is about 7%. Usually, although the polyvinylidene-fluoride compound is refractory to a low-boiling point organic 
solvent in a room temperature, since the side chain is introduced, the polyvinylidene-fluoride compound of this invention is 
meltable to general-purpose organic solvents, such as ketones and halogens. For example, in the soluble examination, the 
polyvinylidene-fluoride compound of this example of the solubility to a tetrahydrofuran was 17.5g. This polyvinylidene-fluoride 
compound, LiPF6, propylene carbonate, and a tetrahydrofuran are mixed by the weight ratio of 5:1.5:10:50, and agitating with a 
magnetic stirrer, it applied about 12 hrses and was made to dissolve. 

[0052] Thus, after casting the obtained solution on the stainless steel board which made the front face pure beforehand, 30min 
neglect was carried out into argon gas atmosphere at the pan, and the tough polyelectrolyte thin film in which independence 
nature has thickness by 97 micrometers was obtained by evaporating a tetrahydrofuran. This polyelectrolyte thin film was started 
in the predetermined configuration, and it was used for ion conductivity measurement and the assembly of a rechargeable battery. 

[0053] In the [example 5] example 4, Li(CF3S02)2N was used instead of LiPF6 of lithium salt. A polyvinylidene-fluoride 
compound, Li(CH3S02) 2N, propylene carbonate, and the weight ratio of a tetrahydrofuran were 5:2.2:10:50. Others produced 
the thin film of a polyelectrolyte by the same method as an example 4. The thickness of the obtained polyelectrolyte thin film 
was 86 micrometers. 

[0054] In the [example 6] example 4, gamma-butyro lactone was used instead of the propylene carbonate of a non-drainage 
system organic solvent. Others produced the thin film of a polyelectrolyte by the same method as an example 4. The thickness of 
the obtained polyelectrolyte thin film was 101 micrometers. 

[0055] In the [example 7] example 4, a polyvinylidene-fluoride compound, LiPF6, propylene carbonate, and the weight ratio of a 
tetrahydrofuran were set to 10:1.5:10:80. Others produced the thin film of a polyelectrolyte by the same method as an example 4. 
The thickness of the obtained polyelectrolyte thin film was 91 micrometers. 

[0056] In the [example 1 of comparison] example 1, the polyvinylidene-fluoride compound which was obtained by carrying out 
20min polymerization at 15 degrees C and whose rate of side-chain introduction is 1.5% was used. In the soluble examination, 
the polyvinylidene-fluoride compound of this example of comparison had the small solubility to the general-purpose organic 
solvent. For example, the solubility to a tetrahydrofuran was 2.4g. Therefore, film production by the low-boiling point solvent 
was difficult. 

[0057] In the [example 2 of comparison] example 1, the polyvinylidene-fluoride compound which was obtained by carrying out 
60min polymerization at 50 degrees C and whose rate of side-chain introduction is 5 1% was used. Others produced the thin film 
of a polyelectrolyte by the same method as an example 4. The thickness of the obtained polyelectrolyte thin film was 87 
micrometers. 

[0058] In the [example 3 of comparison] example 4, a polyvinylidene-fluoride compound, LiPF6, propylene carbonate, and the 
weight ratio of a tetrahydrofuran were set to 20:0.7:5:150. Others produced the thin film of a polyelectrolyte by the same method 
as an example 4. The thickness of the obtained polyelectrolyte thin film was 126 micrometers. 

[0059] In the [example 4 of comparison] example 4, a polyvinylidene-fluoride compound, LiPF6, propylene carbonate, and the 
weight ratio of a tetrahydrofuran were set to 10: 10:90:80. Others produced the thin film of a polyelectrolyte by the same method 
as an example 4. However, also in the room temperature, after evaporating a tetrahydrofuran, although the film with 
independence nature was obtained, since there were many amounts of propylene carbonate, the solution of a minute amount was 
seen on the front face. 

[0060] In the [example 8] example 2, the polyvinylidene-fluoride compound with which the amount of electron beam irradiation 
was obtained by 7Mrad(s) and whose rate of side-chain introduction is about 7.6% was used. In the soluble examination, the 
polyvinylidene-fluoride compound of this example of the solubility to a tetrahydrofuran was 2l.lg. This polyvinylidene-fluoride 
compound, LiPF6, propylene carbonate, and a tetrahydrofuran are mixed by the weight ratio of 5:1 .5:10:50, and agitating with a 
magnetic stirrer, it applied about 20 hrses and was made to dissolve. Others are the same methods as an example 4, and produced 
the thin film of a polyelectrolyte. The thickness of the obtained polyelectrolyte thin film was 71 micrometers. 
[0061] The ion conductivity of the polyelectrolyte thin film of examples 4-8 and the examples 2-3 of comparison is collectively 
shown in Table 1 . Table 1 shows that the polyelectrolyte thin film obtained by this invention shows the sufficiently high ion 
conductivity of practical use level. 
[0062] 
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It is the schematic diagram showing the rechargeable battery of the example which applied the polyelectrolyte of this invention in 
the thin shape polymer rechargeable lithium-ion battery with which [example 9] drawing 4 used the polyelectrolyte for the 
metallic oxide and the electrolyte, and used lithium ion occlusion carbonaceous material for the negative electrode at the positive 
active material. 

[0063] The cell of this example has the structure where the laminating of the positive-active-material layer formed on one field 
of a positive-electrode charge collector and the negative-electrode active material layer formed on one field of a 
negative-electrode charge collector was carried out through the polyelectrolyte layer. This polymer rechargeable lithium-ion 
battery was manufactured as follows. 

[0064] The uniform solution was produced for the polyvinylidene-fluoride compound of an example 1, LiPF6, propylene 
carbonate, and the tetrahydrofuran with the mixing ratio of 10:1.5:10:100. And after adding the kneading object (a weight ratio is 
92:8) of LiMn 204 and acetylene black to this mixed solution, this was agitated and mixture was made. In addition, the weight 
ratio of a kneading object and a polyvinylidene-fluoride compound made the rate with the solution which contains the kneading 
object and polyvinylidene-fluoride compound of LiMn 204 and acetylene black here the rate set to 90:10. 
[0065] Next, after carrying out volatilization removal only of the tetrahydrofuran from this mixture, the positive-active-material 
layer with a thickness of 1 20 micrometers which fabricates this in the shape of a sheet by the roll press, cuts in a suitable size, 
and has the capacity of about 25 mAh(s) was made. Next, this was stuck on a part for the center section of one field of the 
positive-electrode charge collector which consists of a stainless steel foil with a thickness of 20 micrometers. In addition, since 
the positive-active-material layer which carried out in this way and was created had adhesiveness, even if it did not use a binder, 
it was able to be stuck on the positive-electrode charge collector. 

[0066] After mixing the kneading object of the powder petroleum coke of the weight ratio 20:1, and acetylene black to the 
electrolytic solution containing the polyvinylidene-fluoride compound used on the other hand when forming the aforementioned 
positive-active-material layer, this was agitated to it and mixture was made to it. In addition, the weight ratio of a kneading 
object and a polyvinylidene-fluoride compound made the rate of the kneading object of powder petroleum coke and acetylene 
black, and a polyvinylidene-fluoride compound the rate set to 95:5 here, 

[0067] Next, after carrying out volatilization removal only of the tetrahydrofuran from this mixture, the negative-electrode active 
material layer with a thickness of 150 micrometers which fabricates this in the shape of a sheet by the roll press, cuts in the same 
size as a positive-active-material layer, and has the capacity of about 25 mAh(s) was made. Next, the negative-electrode active 
material layer was stuck on the stainless steel foil of a negative-electrode charge collector by the same method as a positive 
electrode. 

[0068] Next, after carrying the heating sticking-by-pressure type hot melt on the periphery section of a positive-electrode charge 
collector, the negative-electrode charge collector which formed the negative-electrode active material layer so that the 
polyelectrolyte layer of this invention example 4 might be pinched was set. And by heating, the hot melt was completely 
connected to the periphery section of a charge collector, and the polymer rechargeable lithium-ion battery was completed. Thus, 
the electric discharge property of the produced rechargeable battery is shown in drawing 5 , and a charge-and-discharge property 
is shown in drawing 6 . 

[0069] In the [example 10] example 9, LiCo02 was used instead of LiMn 204 of a positive active material. Others assembled 
the polymer rechargeable lithium-ion battery by the same method as an example 9. Thus, the electric discharge property of the 
produced rechargeable battery is shown in drawing 7 , and a charge-and-discharge property is shown in drawing 8 . 
[0070] In the [example 1 1] example 9, the electrolyte thin film of a solid state used the polyelectrolyte thin film of an example 8. 
Others assembled the polymer rechargeable lithium-ion battery by the same method as an example 9. Thus, as a result of 
evaluating the charge-and-discharge property of the produced rechargeable battery, the almost same good property as an example 
9 was acquired. 

[0071] [Example 5 of comparison] drawing 9 is the ****** type view showing the coin type rechargeable lithium-ion battery 
using a usual electrolytic solution and usual separator. The positive-active-material layer and the negative-electrode active 
material layer used the same thing as an example 9. This coin type rechargeable lithium-ion battery was manufactured as follows. 
First, the positive-active-material film was laid on the positive-electrode charge collector which consists of a stainless steel 
network with a thickness of 20 micrometers by which spot welding was carried out into the positive-electrode can. And the 
annular gasket made from the polypropylene of the periphery edge of a positive-electrode can was laid. Next, on the 
negative-electrode charge collector which consists of a stainless steel network by which spot welding was carried out into the 
negative-electrode can, the negative-electrode active material film cut to disc-like [ of the same path as a positive electrode ] was 
laid, and it stuck by pressure and equipped with it. 
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[0072] Next, on the positive-active-material layer, 0.05ml of electrolytic solutions prepared so that propylene carbonate, 
dimethyl carbonate, and the weight ratio of LiPF6 might be set to 10:10:3 was dropped. After covering calmly the separator 
which consists of a nonwoven fabric of a propylene and dropping 0.05ml of electrolytic solutions further upwards so that the 
front face of a positive-active-material layer may moreover be worn completely, the negative-electrode can was laid on the 
electrolyte layer so that the electrolyte layer containing separator might be pinched. And the positive-electrode can and the 
negative-electrode can were piled up through the annular gasket, and the coin type rechargeable lithium-ion battery was 
completed for the periphery section of both cans in total. Thus, a charge-and-discharge property is shown in drawing 5 again at 
drawing 6 [ property / electric discharge / of the produced rechargeable battery / the rechargeable battery of this invention of an 
example 4 ]. 

[0073] The resuh of examples 9-11 and the example 5 of comparison shows that the cell performance equivalent to the 
rechargeable battery which used the conventional solution is obtained, in spite of using the electrolyte of a solid state for the 
rechargeable battery by this invention. 
[0074] 

[Effect of the Invention] this invention is a polyelectrolyte of a solid state which consists of the electrolytic solution which 
dissolved the polyvinylidene-fluoride compound with which the side chain was introduced by electron beam irradiation, and the 
ionicity compound included by it in the non-drainage system organic solvent. According to this invention, since the kind of side 
chain and the rate of introduction are easily controllable, the thin film of a polyelectrolyte which was excellent in both ion 
conductivity and dynamic intensity is obtained. Moreover, it is also possible to introduce two or more kinds of side chains which 
have a different function, and the molecular design according to the military requirement is easy. 

[0075] Moreover, this invention is the rechargeable battery which used the aforementioned polyelectrolyte especially a lithium, 
or a rechargeable lithium-ion battery. Since the polyelectrolyte of this invention has high conductivity, the rechargeable battery 
which used the conventional electrolytic solution, and the rechargeable battery which has the almost same outstanding property 
are obtained. 

[0076] Since its safety is high, and it does not have worries about a liquid spill, since the polyelectrolyte of this invention is a 
solid state, and sheathing can be done simply, remarkable effects, like thin-shape[ super-]-izing and small large capacity-ization 
are attained are done so. 
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^tt*^'i«<, ti-zmmmiti>-^mx'hh. 
[0039] a±x 0 , :^%mmt^^mcom'it'irnM 
^tym'm^m<. :h^&mmzfktixii^. 

mmi,z:k^ <mm.-th i^iDxhi, 

[0040] 

[wmmmmm] ar. ■:^wMs,m']i>ztmt 
10 h . ^wM(7)mmm i - 3 ji , «^ isgsstic j; o iJM*^' 
^AS'tiS't-u 7 y-fLt'- y ryit-^m. axmmt^ 
mx^tihijm:^i-h(^x-$)i . tfzmmm4'-8t5 
XT/imm 1 -4 (±. :^%mc^m»^m^mm'Si5 
^mzm^uj:^Mnm^m^^t^^i^^xh d , mm 
m 9 -^11 ax j/Mm 5 a , ^^wMco-^mma x u 
»<7)Ji?s?r ffiffl uz-Ammm^^thhcoxhi. 
[ 0 0 4 1 ] dfj 7 yit^'~ufyit-^^<^mm^mx 

5 0/1 5/1 8 0LEBgH$rffll/^/c. jDiStJIiSl 

20 6 0 k e V fj) -0 , m^mm^um^ , m^hh^* 
[0042] mmmm%mmmcr>mm, ^ iw-e^ 

n-7M<' -y X-laT-lT o ?t . ^ ^ yzim^^oaigJiOT 
[ 0 0 4 3 ] i-r, F;f5gW^iOll(*m^cO«lg«S^2r 

h^t^ t>!b^W^wmz LtzZM.<r>^^y'u -y^y 

30 hx3'yi^/\/V—'?XT—>'3y (CH Instruments, Mod 

ei-1604) ^^^gg^LTMst^3v^Tffl)s^^f*'?/;. m 
^j^ssciEHJio . iHz-iookHz, mnmmi 
o-ivxh-y-fz. 

[0044] -^mmmmix. t-ryimui^t^^^o . 2 c 
crmsx. wmiB}^4 .5vi,z^j:it x^m l . 3 0 

mi nPf:±mm<7)^k. P«cit-^iS T-«ft!i«ffi 2 . 0 V 
iz^j:htxmmLrz, ti.T, 7ESi(mcO^0jiL5:^fv\ 

mmmm^nm ttz . mimm o m t^wmi^mmz 

{i- :|t4«X (tt) I^HJ-2 0 l&fflv^/::. 
40 [0045] 

[^sfifiaj] ijiT. :^mmimimmm^zx mm-r^ 
[0046] Lmmm 1 1 ¥i^5i-^i;*^>.t;3 5 x i o^ 

O-it 'J 7 'yfLf - 'J r yft^itluSrX^' y-;P>tT'2 4 h 
rstttUL/cf^- -^ET-C'^^L^c, Z(7)Xo^zmmL 
fz ;K 7 7 -ft f - y T y^it-^^ 1 0 . 0 g 5: S?a t'«^ 
g| 5 M r a dBSSt L?Stt;±fS:ffM Litf^:, 15, 30, 
5 0 , ifzli7 O'azmniX^-^l 20gc73rh7tK 
50 n7;U7U;U7^'JU— McfgMS-ttJt. 
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[0047] Z<DJ: 0 ^c^#^>i^fC'•K'J 7 -yit^'- V fv 

[0048] 1 5'az)5\,^xmmff)mxmtm^m^t 
cr)mmm i iz^fkt. i s-cx-u^e O m i nm, s-^ 

[0 04 9] \.mm2']mmmi\,zm-^x. f-b^t 

H a 7 ;L'7 y ;l^r ^ y 1^- h oft*) 0 (cs^-t 771-^0 

7°o t°;u;< y u~ b I, ''Tt: , mrf-u<^mm ^ 

5,7, iiii/l OMr adt LTto S-^SJSfiSO 
"C, fi-&B#rBli±6 Om i nt Uc» ^C0( Ji^^tiHWJ 1 

X. mm<r)mx^m.itm3\<z5i^i-. msti^h^x. 20 
v^mmmM.iv\m^hz.t\,zx 0 , -t-u 7 'y-ibf:; 

[00 50] [^tfei^j3 ] mm 1 t:fcV^T , 7 
•fbb - y f>-fl:-^t5!K7)'# D 31 Lm{i i: T h 7 1 F o 7;l^ 
7 y 71/7^' 'J i^- hOib^*^'!-? 1 0 : 1 i ^1. J: d t . 
-•Ky7-yfi:f-yry-(b-&!fi5i-fh5t fd7;i-7 y;i- 
7>; y ix- h ?I-^A^'*^-tc^:l> J; o let 

fiiejS-&tMiOi>><^/i/*;i^i^rs Foi 3. 

7 rS^PM L , mS>i,Zii t ^■r 2 4 h r s jt# 30 
M LT *f y 7 /-(bb'- y fyit-^mt r h 7 1 Kd 7;L' 

7 y^t-Ti? y h<r>i^-^j:m-^^^%rz. io?!^^ 

* 5 M r a d Ofl:^^2:{SJt Uzm. m^&mi 3 0 

"c, m-^mmib om i nt u^c, -eco{j*'«±iiisfi^ii 
t ^m^j:iTmx''i7 o . imcnrnxmii e . i ix-h -> 

tz. 

[005 1 ] [1115^^14 ] mm 1 tfct^T , s^aK 

*n 5°C, fi-^B^HA^e Om i n(?)a-&^ftTl#^>iX 

fz. ffJ|gzSAW^7%cO--Ky 7 •y fth-:iUT>-ft-^!fe 40 

^fflV^it, ;tfy7'yfth'::^yTWt-^Wi^iaiC 

0 7 'y ft K - y f y-ft-^titi , mm^mx ^tix^^itz 

mm. mmmmxu. :^mmm<7)^«j7y itt: 
- fyit-^m'^T h 5 1 f 07 5 >"\co?iij?S{s 1 
7 . 5 gT-ibo/c. 7 •yfbt-y Ty•^k^^^^. Li 

PFe, 7'ahVy/7-7l<;t^-b, HXr/ThytVa 

yyy^s-.i.s-.io-.socnmtltX'M-^l, -^^a- 

T^^ P^-^-y-xm^ L^*>V,|tj 1 2 h 1- s *>(fC?t 50 
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m^^fz. 

[00 52] ^a:)i.o^znhtitzmW.i. ^m^hhi:^ 
t)if>-ftmzLfz:^Ty\y:^W.co±i,z^^:^T ^ yyUz 

'ik. r}V^yt]'XWM%Mzi~,\<-^X^^oi<Z3 0mi nJSc 
ILT, Th7t KD77y?rll|g$-tl:l>^ttcJ:-5T 
li;^**^ 9 7 // mx- . S i:tti035 3£l?=SrS^^^ 

tz, 

[0053] \.mm\ 5 ] mmmA i,zh\^x . u ^-^a 

igcOLiPF6COt<;*)Dt> Li (CF3S02 ) 2N2rffl»-'' 

!t<, *-'j7-y-fl:t-yTy'ft-^!tt, Li (ch3S02)2 

y<mMm , 5 : 2 . 2 : 1 0 : 5 0 t'*o;^c<, ^<:0«i*» 

Ltz, nhtifzm'jf^f-mM'mmmMisbtJLmX'h 
[0054] [mm\ 6 ] mm\Ai<zii\^x . #7K^ig- 

mx-»i^i-%mmmmiwmuz. %hfitzn^=F% 

[00 55] [m>mT\ ■mmmzaux . -•Ky7v 
(tt-yry-ft-^t?!), LiPFe, ratvy;;?-*"^^- 

t5j;Vrh7t Ko77y<7)aftJ:b^l 0: 1 .5: 

1 0 : 8 0 1 L;^c. ^<r>i.itm. mm A t mrnt^nm 
xm^'^n.mm-mw.mmLtz. 'i^^ixtzm^^-w^ 

[00-56] [m.m 1 ] ■m.m i ^zii\^x , 1 5'cx- 
20m inm.^Lx% ^h.fz. mmxm^ i . 5 

y 7 •yftt - y ry-ft-^ftarfflv^/i, ^l?ttlSMT1i, 

*J:tKMwd^y 7 •/'fth':iy r yfL-^feAmffl*«fMiJ 
'\cr)mm&¥'h^\^ij(r)X'h->tz. mi^i, xF^tK 

07 7y^i7)?§fl?^Ji2.4 gT75-?^C. iCOtz^. ffi 

[0057] [Jt*5^j2 ] mmm 1 (ctso-c , 5 o^ct- 
6 Om i nm-^Lx%(ytitz. mm^xm^5 IKD-!^^ 
')y-yit^-')fyit^m'km\-^tz. ^cnilMi. 
mAb [5Hi5:*-aT'ft^^ mW«£0?S)l^#S Ltz „ if 
<;,^l/i«t«-^«ftm?#)Sc7)Jf;^ji8 7//mT-$)-:./t. 
[0058] [\mm 3 ] IISfe^J4 ICfcl^T , 7Ky 7 ^y 

•fkh-yryft-^ti. LiPFs, ru\^\yyii-iii^— 

i3it>'rF7t Fn77y<7)afti:tSr2 0:0. 7: 
5 : 1 5 0 i: L-y-c, ■mmAtmWj:-n'& 

x'-»>^=^mmmw.mm Ltz. 'i^hixtzm^^nm 

®jf Meow ^{i \26/x mX'h -> fz. 

[0059] i^mmA ] mm\A\.zi->\-^x . 7 7 

ftt-y-fyft-^if?!). LiPFs. rDfl/y;&--K4>- 
F, *3j;yr F7h i^07 7y<7)fil;J:b^ 10:10:9 

o:8 0i:L.7t, ^(T^mM. mm\A)Lwm-nmx: 
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[0060] imms ] mmm 2 t,zm^x. ■vf-mm 

MAif 7 M r a d X"i%hiXtz - mmMXmH'O 7 . 6%<7) 

Voyy y^<DmMmi. 2 i . i gf*o/c„ f^d^u 
7 7'fbt-yT>-fl:-^1%- LiPFs, roh°p-y^-,i< 10 

i3j;l/'r b7t h'u 7 7^2:5: 1 . 5: 1 0: 5 * 



1 2 



[0061 ] ^)ffi^J4-8fcJ;t/iklx^J2~3(50«^^ 
[0062] 







1^ 
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mm 
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1.5 


7. mo-' 


2. 2x10"' 



[0063] ■^'^mmffy'VMi, mmm^o:>-:H<m 

xm.m^ixtcm^i-^Lx\^h. ;<7)t°y-7-y^'>A 

4i[yz:dmMrd:.(r>^ot,zm&Ltz. 

[0064] mmm 1 co.t-y 7 •y-ftf- y f y-ft-^ft. 

LiPFs, 7*nh°l/y^-*';t^-h, i3 J;l/:'r h 7 1 K 30 
n77 y$r. 10:1.5:10:1 0 0 Ojl-^itT-fe]-;^: 
{S?iSS-#S^LJt. ^LT, LiMn204 
t r^&Xyyy'y -y tO?I»'tl (aiJ:bjf)^'9 2:8) 

ZZX'liiLiMmOi tT-t^l-yy y ■•/ ^ t cOMf^Mt 

-•Ky 7 -/fbt'-y fyit-^m^tsmut<DW\^ii. ?l 
»t ^y 7 •y fbt'- y ^y-{t-^mb ^MJt*^'9 o : 
1 0(c^r|,|ij^h L^^„ 

[00 6 5]iJ;tc, ^cO^M-^ifW^^jT h7t Fn77y 
(r)?i--^WtW.t:LX-h^h. Z.iX^u-)Vy°\yMZX'0>- 40 
-h^^tfigff^L. ai^:^#$tctBBfrLTS^;2 5mAh 

^a)--}iaym<^^^U'if\<zz.i\i'^mmitz. =5ri3- ^ 

h<r)X\ ^mmim^^^j:<xi^iEmMmzmmh 
[0066] -If. miiiE®mmmim&tm^zf^ 
ma.it2 0:icr)fm^m^-'^xtT-t^i'yr >«5o 



!^ 7 y 9t(r)'mM^^-^LXi)-^ . ZiximWLX'^.-^ 

P y 7-7 y i; CO^IM*) t , ;K y 7 y r y-ft-^ 

!tttOSiJ-^{±, ?iatii;*^y 7 y-ftt-y T-'y-fb-^fti: 

WSgJ:b*^'9 5 : 5 t^^flj-^i: Ltz. 

[0067] d:.\,z:i(r>m.^^>iRirh'rhyt.Yuyyy(r> 
^^nmit^LXt^l^. C:ii2:o-;l^7V7.tcJ;'9>— 

2 5mAh<7)§M^j$0, JI^l 5 0//m<7)tffivgaK 
[0068] }^^lCiEffim«(*cO?hJ^gl5<7)±(Cjpa!ffi«^ 

>jt=tm^'m^m^i.o\,z%wmmmm^uz%m 
m.m'^h'ttz, -etr, nmz^'o. *-yh;</n- 
$:mm*oHisiauc§g^tc««gLT;Ky y f-'^A^ 

5f yZ<X'l?t!!Sr^fi!c L^c. ^ ^0 J: p tci^K t/cZ»:'«?ili 
C0*m#tt^ll5tc, 3E«t«#14^ia6tc*t. 
[0069] {.%tm 1 0 ] ||^g(?lJ9^-feV^T, lEISvS 
!ri!lK(OLiMn2O4t0ft:0tC, Li C0O2 ^ fflV'^/c. ^CO 

mim\9 h nmfj:iimxr^') y ^-^m.^ -a 
yz:<'K.m'&^^^i.xtz. z<r)Xo^zm:Ltzz.<!FX<^ 
cDmm:^:mi^z. ^tz-m:mm.imsi<z5^^-f. 
[0070] imm 1 1 ] %tm9t,zii\^x . mw-^ 

fz . ^com^i , mmm 9 1 mm^j:umx^ y v- y ^ 

m^j:0:m'mm%(:>tifz, 

[007 1] [jt«^J5 ] ii9{i, m^commmmb 

-fe/NV-^' 5rfflv>fc3-< ySy f-'^A-Y ^yzycll^lfcSr 
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nw4mv.mmm^n^zxr^-';Ymmfifzx^y\y 

fz. 

[0072] J^tIEffiffift«l_ht=. rnhVy^--t: 
Ti^-Y-. iy^'^fl'/}-t^:^—h, tiXX/LiPFeCOMA 

ittin 0:10 -.3)1^^:1X0 izMW^ ir^zmMMmm 

0.0 5ml ^mrttz. ^cr,±l,Z^ JEm^'^MMc^M 

mi^^i>zmoXoi,zy'o\^h-ycr,T-'mm^h^£i^^-< 
mMz-mx.xB.z'^ioi.zmmWimo. o 5 

j:d(c. %%^^%wmi.\.zmm.uz. ^\.xmkii 

t^c. COJ:d{c<^ML^cZ<X«?IIO»«!^tt^li5 

ic- ttzmm^'^-km^^z^ %imA(nim^m-<'K 

[00 74] 

\mfi<m^\ -J^mt. %'^'mmzxmmhmx 

14'^ ymt^miwmmMmhz^m Ltzmmmt- 
^tcmwm.mi'^^mmx'h i , -mm^zxri 
tt'. \mM<onm. rnxmim^i^zmmthztt'^x^i 



1 4 



^ti 2mma±.mimmxi-izt ^-^mxh o . 
mtiitmzm trz-^^mmm^xhi, 
[0 07 5] ttz. -^wjni. witi^^'f-mm'S^m^ 
■fzi:d:mm. mzoi-^yM,. s/cJiy^'^A^^y-j^^ 

t^rzif), ^^cDmmmm^mm uznixm&t mw 
mm^j:imrz'^m^^tiz<mmm%^ixi. 
10 [0076] :^mcoM6^irm.mmmmmx'$) h tz 

[HI ] :^wmmmmico:i<v y y'it\:i-'Jry'\t-^ 

20 mmtmTmm^tmm^^tyyym. 

[05] %mm9. i5i.vfm.m5mi-^M-^y- 
<m:miknm'&i^--ryy ym. 

[06] %tm\9. iiX^vcMmsm^i-'^Mr^y- 
(mxmimMmmLm^i^^tyyym. ■ 

[07 ] mmm i o<7) y^-^^A-r -^yzsixmrn-wmm 

tt$r^^t/770. 

[ 0 8 ] 1 0 CO y ^ ^ A -< y zjxti?i!iio?ESiti 

30 ^D3lU#tt5r^t/770, 

[09] J:bt2^1 5 c7) 3 ygy y f- ^7 A ^ 5r y zj^«?i!i2r 
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